Erythrocyte pyrimidine 5'-nucleotidase and deoxynucleotidase isozymes: metallosensitivity and kinetics.
Erythrocytes from a subject with classical pyrimidine 5'-nucleotidase (P5N) deficiency (PND) possessed typically low nucleotidase activity with uridine 5'-monophosphate (UMP) and cytidine 5'-monophosphate (CMP) as the substrates with subnormal dephosphorylation of 2'-deoxy thymidine 5'-monophosphate (dTMP) and 2'-deoxyuridine 5'-monophosphate (dUMP) and intermediate activity with 2'-deoxycytidine 5'-monophosphate (dCMP). Contrary to previously reported data, there was enzyme activity with all five substrates. The metallosensitivities of the P5N isozymes using UMP, dUMP, dCMP and dTMP as the substrates were defined. Nucleotidase (P5N) is slightly more sensitive than 2'-deoxy-pyrimidine 5'-nucleotidase (dP5N) to inhibition by lead, copper and mercury. Chromium stimulated more enzyme activity with dCMP than other substrates. Apparent Michaelis constants (Km) were calculated for UMP, CMP, dUMP, dCMP, and dTMP for PND and control subjects. Optimal activity was at pH 7.0-7.8 when using UMP and CMP as the substrates but at pH 5.5-6.5 with dUMP, dCMP and dTMP as the substrates. The Km, pH optima and metallosensitivities were, however, consistent with electrophoretic evidence for two and probably three isozymes: P5N with maximal affinity for UMP and CMP; dP5N with maximal affinity for dUMP and dTMP; and a closely related dCMPase. The relative activity with representative substrates can be used to distinguish homozygotes and heterozygotes for P5N deficiency and subjects with heavy metal exposure.